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1\/riLKING MACHINES are playing a larger and 
■^^•^ larger part in the economics of dairying. For 
this reason care must be taken in sanitation so that 
nothing will impede their continued and increasing 
use. 

Milking machines must be thoroughly washed and 
sterilized if clean milk of a low bacterial content is 
to be produced. 

From investigations conducted by the United 
States bepartment of Agriculture in the cleaning of 
milking machines it has been found that the method 
outlined in this bulletin is both simple and effective. 

The lllethod illustrated applies to the vacuum- 
pipe-line type of milker having rubber teat-cup 
liners. The same principle of cleaning applies to 
dther types, but it may be necessary to vary details. 
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NECESSITY FOR PROPER CLEANING 

THE USE OF mechanical milkers is becoming more common in 
the production of market milk, and the extension of their use 
brings up the problem of keeping the machines clean. The unsterile 
dairy utensil is one of the chief means by which fresh milk is con- 
taminated by bacteria. For this reason each additional piece of 
apparatus with which milk comes in contact may be an additional 
source of contamination. If the milking machine is not washed and 
sterilized properly, it may be the direct cause of large numbers of 
bacteria in milk. 

The ability of well informed and careful dairymen to produce 
clean milk with milking machines is shown by the fact that certified 
milk is being produced with them. 

Certified milk is a very high grade of milk produced under the 
direction of a medical milk commission. It must not contain more 
than 10,000 bacteria per cubic centimeter at time of delivery to the 
consumer. Market milk of good grade is also being produced with 
machines operated under ordinary farm conditions. There is no 
short cut, however, to cleanliness; clean milk can not be obtained 
by using neglected machines. To attain this objective machines 
must be thoroughly and regularly washed and sterilized. 

The United States Department of Agriculture has conducted 
investigations in the cleaning of milking machines and from the 
results obtained it advocates a method of cleaning which is simple 
and effective in producing milk uniformly low in bacteria. 

PARTS WHICH REQUIRE CAREFUL ATTENTION 

The construction of milking machines makes it necessary that 
persistent care be exercised in cleaning them. Each of the follow- 
ing parts requires careful attention: 

Rubber tubing, including glass Head. 

unions. Valves. 
Teat cups and inflations. Moisture traps. 

Claws. Vacuum lines. 

Pail. 
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HEAT STERILIZATION FOR MILKING MACHINES 

The heat method of sterilizing milking machines which is pre- 
sented in this bulletin was tried on a number of farms and proved 
successful. Its effectiveness is shown by the following results ob- 
tained on samples of machine-drawn milk at farms where this 
method was used. 

Samples taken at 13 farms using various methods other than that 
of heat for the purpose of sterilizing the machines had an average 
bacteria count of 257,900 per cubic centimeter for 74 samples.^ 
Samples .taken at the same farms when the heat method of ster- 
ilizing the machines was used had an average bacteria count of 
19,300 per cubic centimeter for 261 samples. 

Samples of machine-drawn milk taken at a total of 20 farms 
using this method for sterilizing the machines had an average bac- 
teria count of 13,750 per cubic centimeter for 622 samples, and 376 
of the samples had a count of 10,000 or less per cubic centimeter. 

The effectiveness of heat sterilization for cleaning milking ma- 
chines on some representative individual farms is shown in Table 1. 



Table 1. — Effectiveness of Jieat-steriUzation method of cleaning mUTcing 

machines 



Farm No. 


Number 
of sam- 
ples 


Period 
covered 


Average 
bacteria 
count per 
cubic cen- 
timeter 


Farm No. 


Number 
of sam- 
ples 


Period 
covered 


Average 
bacteria 
count per 
cubic cen- 
timeter 


1 


188 
31 
45 


2 years 


12, 700 
23, 100 
17, 400 


4 


79 
45 
74 


4 months 

2 months 

5 months 


11, 500 
5,100 
5,600 


2 


2 months 

3 weeks 


5 


3 


6 









Bacteria counts obtained on comparative tests made with machines 
sterilized by this method, with those sterilized in a chlorinated-lime 
solution, and with those sterilized in a saturated brine and chlori- 
nated-lime solution, showed the superiority of the heat method for 
sterilizing. 

All bacteria counts are of samples taken under actual farm condi- 
tions direct from the machine pail. All machines were handled en- 
tirely by the owner or his employees according to a set of directions 
left with them. The average age of samples when count was made 
was about 12 hours. Standard methods were used in making the 
bacteriological analyses. 

EFFECT OF HEAT ON THE RUBBER PARTS 

Experiments were carried on by the department on the length of 
life of the rubber parts when the heat method for sterilizing was 
used. This consists in placing the unit (teat cups, claw and tubing) 
in hot water at a temperature of 160° to 165° F. between milkings, the 
water cooling gradually. The average length of life of the teat-cup 
liners was about 13 weeks. The short rubber milk tubes lasted about 



1 The term "bacteria count " means the number of bacteria found in a specified quantity oi milk, usually 
a cubic centimeter. A cubic centimeter equals about 16 drops. 
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24 weeks, and the short air tubes and long milk tube lasted for nearly 
31 v/eeks. 

Observations made at different farms have shown that some users 
have obtained as long as 17 weeks' wear out of the teat-cup liners 
when this method was employed, but others have obtained only 6 
w^eeks' service. This variation can be attributed to four causes: (1) 
The grade of rubber used in making the liners, (2) the number of 
cows milked with a set of rubbers, (3) the condition of rubbers when 
discarded, and (4) care and cleanliness of rubbers. 

1. The life of the rubber liners and mouthpieces varies consider- 
ably under exactly the same care and use. This is undoubtedly 
caused by the difference in grade of rubber. 

2. The number of cows milked with the machine and the number 
of milkings each day also affect the life of the rubber. The oftener 
the teat-cup rubbers are used the sooner they wear out. 

3. There is a great difference in the degree of wear at which the 
rubbers are discarded by various operators. Some operators replace 
rubber parts that are still in good enough condition to last several 
weeks. These operators are usually those who have large numbers 
of cows to milk. They say that the time saved in milking by replac- 
ing rubbers frequently more than pays them for the additional ex- 
pense of new rubbers. In no case, however, should old, cracked, or 
split rubbers be used.- 

4. It is necessary that the rubbers be thoroughly cleaned before 
sterilizing, as butterfat has a deleterious effect on them at tempera- 
tures used for sterlizing and shortens their life materially. 

THE HEAT METHOD FOR STERILIZING MILKING MACHINES, TOLD 

IN PICTURES 

* Steps in the care and use of milking machines are portrayed in the 
accompanying pictures (figs. 1 to 13). 
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I?'io, l.—liuiiHHliutely after inllkliiip. tlie iniiclilii^ rliis«El wMli tohl hiktlmrrn 
water dniwn tliroii;:li tUm nmchrnwK l)y vMcuirni. Tlio il»>w wlioiilti \nnkm\ ^vt-n- 
Hlonally l»y inilllng the tmt cniw out of ttiM water and tlifrn ImiuiWlIiiteiy iuimeislng 
tiitmi Jigalu. Tills U (luiKi 10 at l- limen 
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Tic;. 5. — TIic watt'i- Is llioii Iiciitid, pri'iVniblv wlili stoiuii, Ui u iniiiu'ratuio of from 
1*1(1 tf» HI."* |\ 1111(1 then altowcMl tfi cool aiul Hit' imits to itimilii tlirir until the next 
iDllkliig. A covorcHl tauk U prefciable 
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Via. 7. — The vncinim lino should ho cIcaiHtl nitont t\vh»» a yoiir hy drawlnj; hot wntor, 
i'ontalnlnu wnsIUiik' pn\v<hT, ibroiiuli it witli vacunm. If milk Is drawn imo the 
VHciuim Hue, the pipe &;buuld be cleaned imniodlHtoIy after uiUking 
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yio. f). — Tlie lu&Hture trap or chffck valve on tin- Ik^ihI of tlii' mjubhie Hovt»^r M pai!) 
shoulil Ht* cl railed cvrry day 




Vn,, lu. — .Milklug nuicliliio pulls niid <'ovt*rs slioiiM bo tlioroiiahJy vvashuil afli*r t-vorj 
ml [king auil Uim utM-lllziH] 
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VARIATIONS OF THE HEAT METHOD FOR STERILIZING MILKING 

MACHINES 

Experiments were also conducted by the department on some 
variations of the heat method. Under these methods the milking 
machines are handled in the same manner as when the heat method 
for sterilizing is used, except that the units are removed from the 
hot water at the end of 20 to 40 minutes. They may then be placed, 
between milkings, in a refrigerator or cold-storage room, or in a 
weak chlorine solution made fresh da|ly by using 1 ounce of stock 
solution to 3 gallons of cold water. The stock solution is made by 
dissolving a 12-ounce can of chlorinated lime (containing 24 per 
cent available chlorine) in 1 gallon of cold water. Instead of 
placing the units in a refrigerator or cold-storage room or in a weak 
chlorine solution they may be hung in the milk room, but they 
should be protected from contamination by flies and dust. The ex- 
periments showed that very good results were obtained bacterio- 
logically with an increase in the life of the rubber parts. 

Bacteria counts made on samples of milk drawn with a unit 
placed in the refrigerator after sterilizing showed an average bac- 
teria count of 3,110 per cubic centimeter with 99.3 per cent of the 
samples having a bacteria count of 10,000 or less per cubic centi- 
meter. 

A unit placed in the weak chlorine solution after sterilizing gave 
counts averaging 2,200 per cubic centimeter with 100 per cent of 
the samples having a bacteria count of 10,000 or less. 

A unit hung in a warm room after sterilizing gave counts aver- 
aging 5,540 per cubic centimeter with 89 per cent of the samples 
having a count of 10,000 or less per cubic centimeter. 

The length of life of the teat-cup liners was increased to nearly 
23 weeks when the unit was removed from the hot water at the end 
of 20 to 40 minutes and placed in the refrigerator between milkings. 
The rubber tubing was still in good condition after 38 weeks' use. 

All of these methods are simple and will give good results bac- 
teriologically. 
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